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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 20 
January 2004 has been entered. 

2. Applicants' amendment has been examined. Claim 2 is cancelled. Claims 1 1 
and 12 are added. Claims 1,3-10 are amended. Claims 1 and 3-12 are pending. 

Claim Objections 

3. Claims 1, 3-5, 7, 8 and 10 are objected to because of the following informality: 
Pursuant to claim 1, at line 11, change "performing" to - -performed- -. Pursuant to 
claim 10, at line 2, the first occurrence of the article "A" should use a common letter. 
Pursuant to claim 3, at line 6, change "is" to - -being--. Pursuant to claim 4, "operation 
simulation" should be simulation operation and all occurrences of this objection should 
be corrected in all the claims. Pursuant to claim 8, at line 1 , after "wherein", insert - -a~. 
Pursuant to claim 5, at the last two lines, delete the phrase which is confusing and 
irrelevant, i.e. "or the no condition verification for the semiconductor circuit is executed 
during the non-verification period." Pursuant to claim 7, line 10, at the last line delete 
the hyphen between "circuit" and "elements". Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 7 and 8 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Pursuant to claims 7 and 8, these claims recite 
"circuit hierarchical information", but there is not prior recitation that the semiconductor 
circuit is hierarchical; therefore a structural/functional gap exists between this limiation 
and the rest of the claim. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ~ 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Rejection of claims 1 and 3 

7. Claims 1 and 3 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Applicants' admitted prior art as disclosed in the Japanese publication (2000-132578) to 
Yasunari Muraoka (Muraoka). Muraoka and Applicants' admitted prior art, specification, 
pages 3-9, at least discloses all the limitations of claim 1. The pages cited herein 
reference Applicants' specification pages. 

8. Pursuant to claim 1, which recites [a] circuit operation verifying method for 
verifying layout design specifications (page 3, lines 10-14) comprising loading condition 
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information as electrical specifications on voltages and currents applied to the circuit 
elements (page 3, line 15-24), circuit diagram data representing connection information 
of the semiconductor circuit (page 3, lines 15-24), and input patterns of voltages and 
currents used for circuit operation simulation; simulating operation of the circuit to be 
verified while computing voltage values (page 4-5) or current values with respect to time 
based on the loaded circuit diagram data and input patterns (pages 4-5); said simulating 
operation being performed at each of a plurality of specific times which are 
incrementally increasing and storing the computed values in memory (pages 5-7); 
verifying that the circuit elements to be verified satisfy the loaded condition information 
using the stored voltage or current values (pages 7-9), said verification being performed 
concurrently with said simulating operation (pages 7-9). 

9. Pursuant to claim 3, wherein the condition information includes time 
specifications representing the frequency of violation against the electrical specifications 
or the time period for which a violation state is allowable and whether or not the 
frequency of violation or the violation allowable time period of each of the circuit 
elements satisfy the time specifications. . . (pages 5-8). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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1 1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Rejection of Claims 1, 3, 5, 6. 9, 11 and 12 

12. Claims 1, 3, 5, 6, 9, 11 and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tani, U.S. Patent 5,471,409. Tani discloses a logic simulator 
apparatus and a circuit simulator apparatus capable of simulation based on signal 
propagation delay time. Tani does not explicitly disclose a current density analysis. 
However, Tani suggests current density analysis or calculation by inclusion of the 
elements required for a current density analysis. As outlined in section 4 of the Jerke et 
al. paper entitled " Hierarchical Current Density Verification for Electromioration Analysis 
in Arbitrarily Shaped Metallization Patterns of Analog Circuits ", cited here for evidentiary 
purposes only and not as prior art, "Any current density calculation method requires at 
minimum (1) a set of current values as boundary constraints, (2) an appropriate 
representation of the layout geometry (3) technology dependent data and (4) specified 
application data (e.g. average chip temperature or a temperature field plot)". Tani 
includes all of the elements (listed in the Jerke paper) necessary for a current density 
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calculation and furthermore discloses current calculating (col. 4, II. 31-34). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention 
that Tani's current calculation includes or at least suggests the inclusion of current 
density calculation. 

13. Pursuant to claim 1, which recites [a] circuit operation verifying method for 
verifying layout design specifications (col. 1, II. 5-9) comprising loading condition 
information as electrical specifications on voltages and currents applied to the circuit 
elements (coL 2, line 50 to col. 3, line 33; col. 6, II. 22-66), circuit diagram data 
representing connection information of the semiconductor circuit (col. 2, II. 54-56; col. 8, 
II. 13-21), and input patterns of voltages (col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) 
and currents (col. 3, II. 10-13; col. 4, II. 30-33) used for circuit operation simulation; 
simulating operation of the circuit to be verified while computing voltage values (col. 4, 
II. 21-29) or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) with respect to 
time based on the loaded circuit diagram data and input patterns; said simulating 
operation being performed at each of a plurality of specific times which are 
incrementally increasing and storing the computed values in memory (col. 12, II. 57-64); 
verifying that the circuit elements to be verified satisfy the loaded condition information 
using the stored voltage or current values (col. 5, II. 3-17), said verification being 
performed concurrently with said simulating operation (col. 5, II. 10-14). 

14. Pursuant to claim 3, wherein the condition information includes time 
specifications representing the frequency of violation against the electrical specification 
or the time period for which a violation state is allowable (col. 4, line 50 to col. 5, line 2), 
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and whether or not the frequency of violation of the circuit elements to be verified satisfy 
the time specifications. (col. 4, line 30 to col. 5, line 14; see also col. 13, II. 19-27; col. 

14. II. 37-55). 

1 5. Pursuant to claim 5, which recites a method for verifying that each of a number of 
circuit elements satisfies specifications (col. 1, II. 5-9); loading condition information as 
electrical specifications on voltages and currents applied to circuit elements (col. 2, line 
50 to col. 3, line 33; col. 6, II. 22-66); circuit diagram data representing connection 
information of the semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21); input patterns 
of voltages (col. 2, line 66 to col. 3, line 2; col. 3, 11. 18-25) and currents (col. 3, II. 10-13; 
col. 4, II. 30-33) used for circuit operation simulation with respect to time; simulating 
operation of the semiconductor circuit while computing voltage values (col. 4, II. 21-29) 
or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) with respect to time 
(col. 11, II. 9-18); verifying that circuit elements to be verified satisfy the specifications in 
the loaded condition information using the voltage values or the current values at the 
circuit elements stored in the memory (col. 5, II. 3-17; col. 9, II. 14-18; see also col. 9, II. 
3-8), said verification being performed concurrently (col. 5, II. 10-14) with said simulating 
operation, wherein a verification period during which a condition verification is to be 
executed for the semiconductor circuit or a non-verification period during which no 
condition verification is to be executed is designated ( col. 3, II. 48-55; col. 4, II. 55-59). 

16. Pursuant to claim 6, which recites a method for verifying that each of a number of 
circuit elements satisfies specifications (col. 1, II. 5-9); loading condition information as 
electrical specifications on voltages and currents applied to circuit elements (col. 2, line 



Application/Control Number: 09/964,515 Page 8 

Art Unit: 2825 

50 to col. 3, line 33; col. 6, II. 22-66); circuit diagram data representing connection 
information of the semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21); input patterns 
of voltages (col. 2, line 66 to col. 3, line 2; col. 3, IL 18-25) and currents (col. 3, II. 10-13; 
col. 4, II. 30-33) used for circuit operation simulation with respect to time; simulating 
operation of the semiconductor circuit while computing voltage values (col. 4, 11. 21-29) 
or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) with respect to time 
(col. 11, IL 9-18); verifying that circuit elements to be verified satisfy the specifications in 
the loaded condition information using the voltage values or the current values at the 
circuit elements stored in the memory (col. 5, II. 3-17; col. 9, II. 14-18; see also col. 9, II. 
3-8), said verification being performed concurrently (col. 5, IL 10-14) with said simulating 
operation, wherein the specifications in the condition information are commonly 
designated for all the circuit elements of the semiconductor circuit being verified or 
individually designated for the respective circuit elements (col. 2, line 50 to col. 3, line 
33; see also col. 8, II. 13-27). 

17. Pursuant to claim 9, which recites a circuit operation verifying apparatus (Fig. 21 ; 
col. 1, IL 10-13) for verifying that each of a number of circuit elements satisfies 
specifications (col. 1, IL 5-9); loading means for loading condition information as 
electrical specifications on voltages and currents applied to circuit elements ((col. 2, line 
50 to col. 3, line 33; col. 6, IL 22-66); circuit diagram data representing connection 
information of the semiconductor circuit (col. 2, IL 54-56; col. 8, IL 13-21); input patterns 
of voltages (col. 2, line 66 to col. 3, line 2; col. 3, IL 18-25) and currents (col. 3, IL 10-13; 
col. 4, IL 30-33) used for circuit simulation with respect to time; and operation simulation 
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means for simulating operation of the semiconductor circuit while computing voltage 
values (col. 4, II. 21-29) or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) 
with respect to time (col. 11, II. 9-18); verification means for verifying that circuit 
elements to be verified satisfy the specifications in the loaded condition information 
using the voltage values or the current values at the circuit elements stored in the 
memory (col. 5, II. 3-17; col. 9, II. 14-18; see also col. 9, 11. 3-8), said verification means 
performing said verification concurrently (col. 5, II. 10-14) with said simulation means 
performing said simulating operation. 

18. Pursuant to claim 11, which recites a circuit operation verifying apparatus (Fig. 
21; col. 1, II. 10-13) for verifying that each of a number of circuit elements satisfies 
specifications (col. 1, II. 5-9); loading condition information as electrical specifications on 
voltages and currents applied to the circuit elements (col. 2, line 50 to col. 3, line 33; 
col. 6, II. 22-66), circuit diagram data representing connection information of the 
semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21), and input patterns of voltages 
(col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) and currents (col. 3, II. 10-13; col. 4, II. 
30-33) used for circuit operation simulation; simulating operation of the circuit to be 
verified while computing voltage values (col. 4, II. 21-29) or current values (col. 4, II. 30- 
46; coL 5, line 65 to col. 6, line 5) with respect to time based on the loaded circuit 
diagram data and input patterns; storing the computed values, which are the result of 
the simulation step, in a memory after each simulating operation (col. 12, II. 57-64); 
verifying that the circuit elements to be verified satisfy the loaded condition information 
using the stored voltage or current values, after each simulating operation (col. 5, II. 3- 
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17; see also col. 12, II. 25-30), calculating the next specific time by adding an 
infinitesimal time to the specific time after the verifying step (col. 12, II. 42-56; col. 13, II. 
12-31; col. 14, II. 37-59). 

19. Pursuant to claim 12, wherein the condition information includes electrical 
specifications representing current density values (col. 6, II. 25-65) and heat generation 
amounts (col. 19, II. 35-40) of the circuit elements, and the circuit diagram data of the 
semiconductor circuit to be verified includes layout information (col. 6, II. 21-27), and 
current density analysis and heat generation analysis at positions inside the 
semiconductor circuit to be verified are performed based on the current values at the 
circuit elements and the layout information stored in the memory (col. 6, line 63 to col. 7, 
line 2). 

Rejection of claims 4 and 10 

20. Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tani, U.S. Patent 5,471,409 in view of Applicants' admitted prior art. Tani discloses a 
logic simulator apparatus and a circuit simulator apparatus capable of simulation based 
on signal propagation delay time. However, while Tani discloses the use of an 
apparatus, it does not disclose the use of a waveform display apparatus, although the 
display apparatus could be deemed to be within the scope of Tani's disclosure. 
Applicants' admitted prior art discloses the use of a display apparatus and it would have 
been obvious to one of ordinary skill in the art that the display apparatus disclosed by 
the prior art could be one embodiment of the apparatus disclosed in Tani for reporting 
results. 
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21. Pursuant to claim 4, which recites which recites a method for verifying that each 
of a number of circuit elements satisfies specifications (col. 1, II. 5-9); loading condition 
information as electrical specifications on voltages and currents applied to circuit 
elements (col. 2, line 50 to col. 3, line 33; col. 6, II. 22-66); circuit diagram data 
representing connection information of the semiconductor circuit (col. 2, II. 54-56; col. 8, 
II. 13-21); input patterns of voltages (col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) and 
currents (col. 3, II. 10-13; coL 4, 11. 30-33) used for circuit operation simulation with 
respect to time; simulating operation of the semiconductor circuit while computing 
voltage values (coL 4, II, 21-29) or current values (col. 4, II. 30-46; col. 5, line 65 to col. 
6, line 5) with respect to time (col. 11, II. 9-18); verifying that circuit elements to be 
verified satisfy the specifications in the loaded condition information using the voltage 
values or the current values at the circuit elements stored in the memory (col. 5, II. 3-17; 
col. 9, II. 14-18; see also col. 9, II. 3-8), said verification being performed concurrently 
(col. 5, II. 10-14) with said simulating operation, wherein upon termination of the 
operation simulation and a condition verification of the semiconductor circuit, results of 
the condition verification are displayed on a waveform display apparatus displaying 
results of the simulation operation (see Muraoka translation 14, 18, 20-22) or a 
design apparatus used for circuit design or layout design of the semiconductor circuit 
(col. 5, II. 10-12; col. 15, 11.20-25). 

22. Pursuant to claim 10, which recites a circuit operation verifying apparatus (Fig. 
21; col. 1, II. 10-13) for verifying that each of a number of circuit elements satisfies 
specifications (col. 1, 11. 5-9); loading means for loading condition information as 
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electrical specifications on voltages and currents applied to circuit elements ((col. 2, line 
50 to col. 3, line 33; col. 6, II. 22-66); circuit diagram data representing connection 
information of the semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21); input patterns 
of voltages (col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) and currents (col. 3, II. 10-13; 
col. 4, II. 30-33) used for circuit simulation with respect to time; and operation simulation 
means for simulating operation of the semiconductor circuit while computing voltage 
values (col. 4, II. 21-29) or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) 
with respect to time (col. 11, II. 9-18); verification means for verifying that circuit 
elements to be verified satisfy the specifications in the loaded condition information 
using the voltage values or the current values at the circuit elements stored in the 
memory (col. 5, II. 3-17; col. 9, II. 14-18; see also col. 9, II. 3-8), said verification means 
performing said verification concurrently (col. 5, II. 10-14) with said simulation means 
performing said simulating operation; waveform display means (see Muraoka translation 
nil 14, 18, 20-22); design means for circuit design (col. 6, II. 20-26). 

Allowable Subject Matter 

23. Claims 7 and 8 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 112, second paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

24. The following is a statement of reasons for the indication of allowable subject 
matter: In a circuit operation verifying method, as claimed by Applicants, the prior art 
does not teach or suggest a low-precision, high speed simulation to prepare circuit 
hierarchical information. 
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Conclusion 

25. Any inquiry concerning this communication or earlier communications should be 
directed to Examiner A.M. Thompson whose telephone number is (571 ) 272-1909. The 
Examiner can usually be reached Monday thru Friday from 8:00 a.m. to 4:30 p.m.. If 
attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Matthew S. Smith, can be reached on (571) 272-1907. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571) 272- 
1562 or the Customer Service Center whose telephone number is (571) 272-1750. 

26. Responses to this action should be mailed to the appropriate mail stop: 

Mail Stop 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
or faxed to: 
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